Neurotrophin expression in the reproductively senescent forebrain is refractory to estrogen stimulation.
The present studies compared the regulation of the neurotrophin ligands and receptors by estrogen in young adult and reproductively senescent rats. Both groups of animals were ovariectomized and replaced with 17beta-estradiol or placebo pellets for 4 weeks. Protein expression of specific neurotrophins and their receptors were measured in the olfactory bulb and its basal forebrain afferent, the horizontal limb of the diagonal band of Broca (hlDBB). Young-adult rats responded to estrogen with an increase in the expression of brain-derived neurotrophic factor (BDNF) in the olfactory bulb and hlDBB, as well as bulbar trkA and trkB receptors. Older rats did not respond to estrogen in this manner. Additionally, estrogen treatment decreased the expression of the universal neurotrophin receptor p75 in young adult animals, but increased expression of this receptor in reproductively senescent rats. The latter group, however, had significantly greater estrogen receptor alpha (ERalpha) expression in the olfactory bulb as compared to their younger counterparts, but very low expression of the steroid receptor coactivator, SRC-1. Changes in the proportion or ratio of steroid receptor/coactivator systems in the aging forebrain may contribute to the refractory response to estrogen in the reproductively senescent animals.